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6- Aggregate stability
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5- Soil structure
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7- Thematic maps
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1- Mean weight diameter

2- Geometric mean diameter
3- Water dispersible clay

4- Aggregate ratio

5- Aggregate stability

6- Water-stable aggregates
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4- Kolmogrov-Smirnov test
5- Variogram surface

6- Variowin

7- Ordinary kriging
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1- Total aggregate stability
2- Macro aggregate stability
3- Micro aggregate stability
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10- Ouitliers
11- P-value
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1- Surfer

2- Jack-knifing method

3- Root mean square standardized error
4- Error matrix

5- Overall accuracy

6- Domain

7- ILWIS

8- Slicing

9- Cross
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Table 1- Summary statistics related to calculation ofAS index inboth dry andwet methods

Silmb FUOW RPN 4 iy
ot S s Ao N S o aa A
Method As%g[,?ﬁ?;e Mean Median Variance Skewness Max  Min c(:o@
S Total Js 61.9 64.3 227.2 -0.543 89.9 209 24.3 0.28
Dry Macroc.s 41.7 42.4 301.8 0.014 82.9 7.7 41.7 0.78
Micro ;,, 22.4 21.9 66.4 0.780 52.3 7.5 36.4 0.78
s yo Total Js 34.7 34.0 161.3 0.117 628 108 36.6 0.96
Moist ~ Macroc.s,s 15.9 13.9 94.4 1.500 49.6 3.4 61.1 0.06
Micro ;,, 29.0 28.4 104.2 0.250 57.5 8.8 35.2 0.50

1 The numbers show the results of Kolmogrov-Smirnov test.
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Introduction: Aggregate, as the basic unit of soil structure,represents a collection of primary particles which
their adherence to each other is more than their connection to environ soilparticles. Aggregate stability is a
highly complex parameter influencing a wide range of soil properties, including carbon stabilization, soil
porosity, water infiltration, aeration, compatibility, water retention, hydraulic conductivity andresistance to
erosion by water and overland flows. Maintaining high stability of soil aggregate is essential for preserving soil
productivity, minimizing soil erosion and degradation and thus minimizing environmental pollution as well.
Nevertheless, aggregate stability is described as one of the soil properties that can serve as an indicator of soil
quality. The main purpose of this study is to determine the most important component of soil aggregate (macro
and/ormicro) in estimating the soil structural stability in the Rabor region, Kerman province, using geostatistical
method.

Materials and Methods: Ninetysurface soil samples (0 to 10 cm) were taken on a 200 m square sampling
grid in the study area for the geostatistical studies.After air drying the soil samples and passing them through a 4
mm sieve, the percentage of aggregates belong tothree parts of total, macro, and micro classes and aggregate
staility were calculated in both dry and wet conditions.Some stability indices were calculated and their spatial
variabilities were investigated using two variography and estimation stages methods. Finally, the kriged map of
each aggregate stability indicator was produced. To determine the compatibility of kriged maps of the soil
aggregates stability indices calculated for the macro and micro aggregates with aggregates stability index (i.e.,
AS index) calculated forthe total aggregates, the overall accuracy related to each aggregate component (i.e.,
macro and micro) was calculatedafter creating an error matrix.

Results and Discussion: The results showed that total aggregate stability in the dry condition and macro
aggregate stability in the wet condition had the lowest and highest coefficients of variability,respectively. The
highest percentage of total aggregate stability (i.e., 89.90 %)was observed in the north and southeast positions of
the study areain the dryconditionwhich had the highest amount of organic matter(i.e., 2.30 %). Also, the
variograms of all investigated variables were exponentially and their ranges were varied between 380 to 450 m.
Although the obtainedranges were different, a sampling distance more or less equal to 420 m is reasonable to
study the most of the variables in the area. This can be a good indicator to decrease the sampling tasks for
monitoring of these parameters in future.An overall look at the obtained root mean square standardized error
(RMSSE) values indicated a high correlation between the measured and estimated values of all
investigatedvariables (except for macro aggregate stability in the wet condition). However, all variables had a
strong spatial correlation class. The percentage of overall accuracy obtained from crossing the total and macro
aggregate kriged maps in the dry condition (i.e., 51.75 %), was more than its percentage for similar maps in the
wet condition (i.e., 32.17 %). In return, the percentage of overall accuracy obtained from crossing the total and
micro aggregate kriged maps in the wet condition (i.e., 17.31 %)was greater than its percentage for the
mentioned maps in the dry condition (i.e., 10.93 %). Because of macro aggregate sensitivities to the amount of
pressure imposed on them (as in the wet sieving method, the aggregates are under pressure caused by water
energyin addition to tensions related to mechanical motion of sieving), the conformities of above two mentioned
maps were less than those in the dry sieving method.

Conclusions: In general, the soil aggregates stability depends strongly on the amount of pressure imposed on
them. Besides, the study of spatial variability of macro and micro aggregate stabilities and relative effects of
each on the soil structure stability can be useful for choosing proper land management activities in future studies.
According to theeffect of aggregation on nutrient cycling, capture, storage and water movement, and also other
soil characteristics affecting plant growth and sustainable agriculture on one hand, and the effect of organic
matter on aggregation on the other hand, it can be concluded thatall human activities that have a role in reducing
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or removing organic matter from the soil (e.g., grazing, deforestation, and intensive cultivation etc.) may reduce
soil aggregate stability and finally can jeopardize human life in a near future.

Keywords: Aggregate stability, Error matrix, Land use, Kriging



